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(57)Abstract 

PROBLEM TO BE SOLVED: To connect a ball grid array 
semiconductor device to a mother substrate with high reliability 
even when a warp occurs in the semiconductor device. 
SOLUTION: In a ball grid array semiconductor device in which a 
semiconductor chip 2 is mounted on a substrate 1 carrying a wiring 
circuit and the chip 2 is sealed with a sealing material 4, and then, a 
plurality of solder bumps 6 is formed on the surface of the substrate 
1 opposite to the surface mounted with the chip 2, the surface 
formed by connecting the front ends of the bumps 6 is formed in a 
planar state through post-treatment. When the semiconductor 
device is mounted on a mother substrate, highly reliable connection 
can be obtained, because gaps are hardly produced between the 
bumps 6 and the electrodes of the mother substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Carry a semiconductor chip (2) on the substrate (1) which has a wiring circuit, and the semiconductor 
chip (2) is closed with a sealing agent (4). In the ball grid array semiconductor device in which two or more pewter 
bumps (6) were formed to the field in which the semiconductor chip (2) of said substrate (1) was carried, and the 
field of an opposite hand The ball grid array semiconductor device characterized by for the field formed by 
connecting a pewter bump's (6)'s head carrying out post processing, and forming it in a plane. 
[Claim 2] The manufacture approach of the ball grid array semiconductor device characterized by being the 
manufacture approach of a ball grid array semiconductor device according to claim 1 , and being the approach the 
approach of post processing forms in a plane the field formed by grinding a pewter bump (6) and connecting a 
pewter bumps (6)'s head. 

[Claim 3] The manufacture approach of a ball grid array semiconductor device that it is the manufacture approach 
of a ball grid array semiconductor device according to claim 1, and the approach of post processing carries out 
heating application of pressure of the pewter bump (6), and is characterized by being the approach of forming in a 
plane the field formed by connecting a pewter bump's (6)'s head. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ball grid array semiconductor device used for the electrical 

and electric equipment etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] The number of the external terminals of a semiconductor device tends to increase 
with advanced features of a semiconductor device in recent years. Therefore, the semiconductor device called 
QFP in which the terminal was formed on four side faces of a semiconductor device is examined and put in 
practical use. However, if the number of external terminals increases further, even if it will increase the field 
which forms a terminal or will narrow spacing of a terminal If it is in the inclination for the magnitude of a 
semiconductor device to become large and the magnitude of a semiconductor device becomes large, when using 
the electrical and electric equipment etc., According to the difference of the coefficient of thermal expansion of 
the printed wired board (it is described as a mother substrate below) which mounts a semiconductor device and a 
semiconductor device There were the problem of a crack occurring in those joints and reducing dependability and 
the problem that the magnitude of a mother substrate becomes large and the transfer rate of an electrical signal 
falls which were formed with the pewter etc. Then, the semiconductor device which formed the pin-like terminal 
in one field of a semiconductor device called a PGA (pin grid array) semiconductor device in the shape of a grid is 
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examined and put in practical use. However, this PGA semiconductor device needed to insert and mount the 
terminal in the hole of a mother substrate, and automation of component mounting was difficult for it. Therefore, 
the configuration of the terminal of the PGA semiconductor device called a ball grid array (BGA) semiconductor 
device is made into the shape of a ball, and the semiconductor device corresponding to a surface mount is 
examined in recent years. 

[0003] A semiconductor chip 2 is carried on the substrate 1 which has a wiring circuit as shown in drawing 2 , this 
ball grid array semiconductor device is connected electrically [ that semiconductor chip 2 and substrate 1 ] at a 
bonding wire 3, and the field in which the semiconductor chip 2 of a substrate 1 was carried is closed with the 
sealing agent 4. Moreover, two or more electrodes 5 for bumps electrically connected with the semiconductor 
chip 2 are formed in the field in which the semiconductor chip 2 of a substrate 1 was carried, and the field of an 
opposite hand, and the pewter bump 6 is further formed in two or more of the electrodes 5 for bumps. This 
pewter bump 6 fuses, when a semiconductor device is mounted in a mother substrate, and she makes electric 
connection of a semiconductor device and a mother substrate. 

[0004] This ball grid array semiconductor device is manufactured by the approach as generally shown in drawing 
3 . As shown in drawing 3 (a), it has the electrode 7 for a chip for connecting with a semiconductor chip 2 
electrically in one field, and has the electrode 5 for bumps for forming the pewter bump 6 in the field of another 
side, and using the substrate 1 which connected between the electrode 7 for a chip, and the electrodes 5 for 
bumps in the wiring circuit, adhesives are used and a semiconductor chip 2 is pasted up on one field of the 
substrate 1 . Subsequently, as shown in drawing 3 (b), a semiconductor chip 2 is connected with the electrode 7 
for a chip by the bonding wires 3, such as a gold streak. Subsequently, resin is stiffened and it closes, after 
coating a semiconductor chip 2 and the electrode 7 grade for a chip with the sealing agents 4, such as an epoxy 
resin, as shown in drawing 3 (c). Subsequently, as shown in drawing 3 (d), after supplying a pewter to the 
electrode 5 for bumps of the field in which the semiconductor chip 2 was carried, and the field of an opposite 
hand by printing of a pewter paste etc., by heating, the pewter bump 6 is formed and it is manufactured. 
[0005] As mentioned above, the ball grid array semiconductor device closed one side of a substrate with the 
sealing agent, and since it was structure which comes to form a pewter bump in other fields, the case where 
curvature occurred was in the ball grid array semiconductor device with heating after supplying a pewter by the 
difference in the coefficient of thermal expansion of a substrate, a sealing agent, etc., heating after closure, etc. 
When mounted in a mother substrate, a big clearance produces selectively the ball grid array semiconductor 
device which this curvature generated between the pewter bump of a ball grid array semiconductor device, and 
the electrode of a mother substrate. Although a size will not change mostly between a substrate 1 and the 
mother substrate 8 or a center section will be connected in a thick configuration as a pewter bumps part which 
the big clearance has not produced is shown in drawing 4 (a) if the semiconductor device which this big clearance 

produced is heated and melting . of. the pewter^bump is carried out The ^part of the pewter bump.-whom..the.-big 

clearance generated Even if it is the case where it connects as shown in drawing 4 (b), when the problem that it 
does not connect with the electrode of the mother substrate 8 occurs As shown in drawing 4 (c), the area to 
connect became a thin configuration selectively, and this thin part had the case where the problem that a crack 
occurs into that thin part and electric dependability falls occurred according to the difference of the coefficient of 
thermal expansion of a semiconductor device and the mother substrate 8, when using the electrical and electric 
equipment etc. Since a ball grid array semiconductor device has the pewter bump 6 in one field, when mounted in 
the mother substrate 8, the pewter bump 6 It hides in the ball grid array semiconductor device bottom, and the 
visual inspection of a connection condition is difficult. With the above-mentioned pewter bump 6 Inspection of a 
case like drawing 4 (c) to which the area which the electrode of the mother substrate 1 connects became thin 
selectively needs to use very complicated approaches, such as X-ray observation, and the ball grid array 
semiconductor device which can perform reliable connection, and its manufacture approach are searched for. 
[0006] 

[Problem(s) to be Solved by the Invention] The place which accomplished this invention in order to improve the 
above-mentioned trouble, and is made into the object is to offer a mother substrate, the ball grid array 
semiconductor device which can perform reliable connection, and its manufacture approach, even if it is the case 
where curvature occurs in a ball grid array semiconductor device. 
[0007] 

[Means for Solving the Problem] The ball grid array semiconductor device concerning claim 1 of this invention is 
characterized by carrying a semiconductor chip on the substrate which has a wiring circuit, closing the 
semiconductor chip with a sealing agent, and for the field formed by connecting a pewter bump's head in the ball 
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grid array semiconductor device in which two or more pewter bumps were formed to the field in which the 
semiconductor chip of said substrate was carried, and the field of an opposite hand carrying out post processing, 
and being formed in a plane. 

[0008] The manufacture approach of the ball grid array semiconductor device concerning claim 2 of this invention 
is characterized by being the manufacture approach of a ball grid array semiconductor device according to claim 1, 
and the approach of post processing being the approach of forming in a plane the field formed by grinding a 
pewter bump and connecting a pewter bump's head. 

[0009] The manufacture approach of the ball grid array semiconductor device concerning claim 3 of this invention 
is the manufacture approach of a ball grid array semiconductor device according to claim 1, and the approach of 
post processing carries out heating application of pressure of the pewter bump/and it is characterized by being 
the approach of forming in a plane the field formed by connecting a pewter bump's head. 
[0010] Since according to the ball grid array semiconductor device of this invention the field formed by 
connecting a pewter bump's head is formed in the plane even if it is the case where curvature occurs in a ball grid 
array semiconductor device, when a ball grid array semiconductor device is mounted in a mother substrate, 
between the pewter bump of a ball grid array semiconductor device, and the electrode of a mother substrate, it is 
hard coming to generate a clearance and reliable connection is attained. 
[0011] 

[Embodiment of the Invention] The ball grid array semiconductor device concerning this invention is explained 
based on a drawing. Drawing 1 is a sectional view explaining the structure of the ball grid array semiconductor 
device concerning this invention, drawing 3 is process drawing explaining the manufacture approach of the ball 
grid array semiconductor device of this invention, drawing 4 is a sectional view explaining the condition of having 
mounted the ball grid array semiconductor device in the mother substrate; and drawing 5 is a side elevation 
explaining the gestalt of 1 implementation of the manufacture approach of the ball grid array semiconductor 
device concerning this invention. 

[0012] The ball grid array semiconductor device of this invention carries a semiconductor chip 2 on the substrate 
1 which has a wiring circuit as shown in drawing 1 , and closes the semiconductor chip 2 with a sealing agent 4, 
and two or more pewter bumps 6 are formed in the field in which the semiconductor chip 2 of said substrate 1 
was carried, and the field of an opposite hand. By connecting the pewter bump's 6 head, after pewter bump 6 
formation; post processing of the field formed virtually is carried out, and it is formed in the plane. Since the field 
virtually formed by connecting this pewter bumps 6 head is formed in the plane, When a ball grid array 
semiconductor device is mounted in a mother substrate, as it is hard coming to generate a clearance between the 
pewter bump of a ball grid array semiconductor device, and the electrode of a mother substrate and is shown in 
drawing 4 (a) Between a substrate 1 and the mother substrates 8 does not change a size mostly, or it connects in 

a thick configuration and the reliable connection of a center. section is. attained. . 

[0013] In addition, if the difference of some height is then absorbed since a pewter bump melts when a 
semiconductor device is mounted in a mother substrate that not only the flat surface where the above-mentioned 
plane is uniform but what is necessary is a plane mostly, and height becomes low for a while, and it is a plane 
mostly, connection high [ of dependability ] will be attained. Moreover, when post processing of no pewter bumps 
haves to be carried out and they do post processing of some pewter bumps, a case so that it may become a 
plane is sufficient as the field formed virtually by connecting a pewter bump's head. 

[0014] Post processing is carried out and the approach of grinding a pewter bump and the approach of carrying 
out heating application of pressure of the pewter bump are mentioned, for example as an approach of forming in a 
plane the field formed by connecting a pewter bump's head. In the case of the approach of grinding, also in the 
case of the pewter bump who consists of composite material which puts the thing used as nuclei, such as ****, 
into a pewter bump's core, and was wrapped in the perimeter with the pewter, it is processible. In addition, the 
approach of shaving off like a cut is also included in polishing. Although these post processing can be processed 
in a short time and is desirable when it grinds or pressurizes [ heating ] in magnitude including two or more 
pewter bumps, it may carry out post processing of every one pewter bump. 

[0015] In addition, as an approach of grinding; as shown in drawing 5 , a ball grid array semiconductor device is 
fixed to a fixed part 10 using the polish equipment which consists of a rotor plate 12 to which a fixed part 10 and 
abrasives 1 1 were attached, so that the pewter bump 6 may be suitable in the direction of abrasives 11. 
Subsequently, after rotating the rotor plate 1 2 to which abrasives 1 1 were attached, the approach of grinding by 
contacting abrasives 1 1 by the pewter bump 6 etc. is mentioned. In addition, the magnitude of the curvature of a 
ball grid array semiconductor device and a pewter bump's magnitude adjust the amount of polishes suitably. 
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[0016] Moreover, as an approach of carrying out heating application of pressure, a wettability bad metal with a 
pewter is warmed to the temperature which is extent which a pewter fuses. After applying the gas of the 
temperature which is the approach of flattening by pressing against a pewter bump, and extent which a pewter 
fuses by the pewter bump, The approach of flattening by pressing a pewter bump against a wettability bad metal 
with a pewter, After applying the gas of the temperature which is extent which a pewter softens by the pewter 
bump, a wettability bad metal with a pewter is pressurized on both sides of a ball grid array semiconductor device, 
and the approach of flattening by making a pewter bump transform etc. is mentioned. 

[0017] In addition, especially the manufacture approach of the ball grid array semiconductor device before the 
process which carries out post processing is not limited. For example, as shown in drawing 3 (a), it has the 
electrode 7 for a chip for connecting with a semiconductor chip 2 electrically in one field, and has the electrode 5 
for bumps for forming the pewter bump 6 in the field of another side, and using the substrate 1 which connected 
between the electrode 7 for a chip, and the electrodes 5 for bumps in the wiring circuit, adhesives are used and a 
semiconductor chip 2 is pasted up on one field of the substrate 1 . Subsequently, as shown in drawing 3 (b), a 
semiconductor chip 2 is connected with the electrode 7 for a chip by the bonding wires 3, such as a gold streak. 
Subsequently, resin is stiffened and it closes, after coating a semiconductor chip 2 and the electrode 7 grade for 
a chip with the sealing agents 4, such as an epoxy resin, as shown in drawing 3 (c). Subsequently, as shown in 
drawing 3 (d) f after supplying a pewter to the electrode 5 for bumps of the field in which the semiconductor chip 2 
was carried, and the field of an opposite hand by printing of a pewter paste etc., the approach which forms the 
pewter bump 6 and is manufactured is mentioned to it by heating. Moreover, as the another manufacture 
approach, it has an electrode for a chip for connecting with a semiconductor chip and an electric target in one 
field. Have an electrode for bumps for forming a pewter bump in the field of another side, and the substrate which 
connected between the electrode for a chip and the electrodes for bumps in the wiring circuit is used. After 
supplying a pewter to the electrode for bumps of one field of the substrate by printing of a pewter paste etc., a 
pewter bump is formed by heating. Subsequently, after using adhesives and pasting up a semiconductor chip on 
the field in which the pewter bump was formed, and the field of an opposite hand, a semiconductor chip is 
connected with the electrode for a chip by the bonding wire. Subsequently, the approach of closing a 
semiconductor chip, the electrode for a chip, etc. with a sealing agent is mentioned. In addition, as the substrate 
in which the above-mentioned semiconductor chip is carried, or a sealing agent, various kinds of things, such as 
thermosetting resin, and a ceramic, ceramic content thermosetting resin, can be used. Moreover, the pewter bump 
who consists of composite material which puts the thing used as nuclei, such as into a core as a pewter 

bump, and was wrapped in the perimeter with the pewter can use it. 
[0018] 

[Effect of the Invention] Since according to the ball grid array semiconductor device concerning claim 1 of this 
invention the field formed by connecting a pewter bump's head-is formed J n. the plane- even if it is the case where 
curvature occurs in a ball grid array semiconductor device, when a ball grid array semiconductor device is 
mounted in a mother substrate, between the pewter bump of a ball grid array semiconductor device, and the 
electrode of a mother substrate, it is hard coming to generate a clearance and reliable connection is attained. 
[0019] According to the manufacture approach of the ball grid array semiconductor device concerning claim 2 and 
claim 3 of this invention, the ball grid array semiconductor device in which reliable connection is possible is 
obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view explaining the structure of the ball grid array semiconductor device concerning 
this invention. , « - 

[Drawing 2] It is a sectional view explaining the structure of the ball grid array semiconductor device of the 
conventional example of this invention. 

[Drawing 3] It is process drawing explaining the manufacture approach of the ball grid array semiconductor device 
of this invention. 

[Drawing 4] It is a sectional view explaining the condition of having mounted the ball grid array semiconductor 
device in the mother substrate, and when the clearance between a pewter bump and a mother substrate is small, 
(b) and (c) of (a) are drawings when the clearance between a pewter bump and the electrode of a mother 
substrate is large. 

[Drawing 5] It is a side elevation explaining the gestalt of 1 implementation of the manufacture approach of the 
bait grid array semiconductor device concerning this invention. 
[Description of Notations] 

1 Substrate 

2 Semiconductor Chip 

3 Bonding Wire 

4 Sealing Agent 

5 Electrode for Bumps 

6 Pewter Bump 

7 Electrode for Chip . 

8 Mother Substrate 
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K £ Trt&, ^y/i ©ilfttt© Jgv ^JH ^ 
^v^i©^tvtt©Sv^JS^^-/i'^y y KT 

[0017] fc*5» ^*pi-r5xs«mr©#-/v^y y 
Ii4v\ OT&tf* EI 3 (a) K?jrrj:5fc, — *©ffifc 

««»fcSBtti-* fc»©f - v ymmm 

7fc*TU ■te*'©S»c/N>'^>'7 0 6 5r^-r-5fcie)© 

WB5©MSrBI»IiIK-C*«!Lfca5Sl*ffl^T» ^© 

*W* % 0 3 (b) »r^i-«t5^, fy^ffll 
© 7 fc imUFf v 2 «r£IMf©# yf -f V y* !7 << -Y- 
3t*«it5. El 3 (c) fc^l-J: 5 

ihfl-'4-C = — T^-f Vy*Lfc&, *fJB*»ffc£*-C#.lki- 
5 0 *v*T» El 3 (d) fc^i"J:5fc. *mW-*3-y72 

y*-*-* h©WJS!l^c:J:t)^^ySr^Ufc«, JP^-r 

feJSW^ftS,, *fcBiJ©«a*ftiLTf±. -*©ffi 
KJNUflc^- y ^ t WKWWJSfci-* *:*©<?- y :/& ttff 

..7mnM & #. u % ■ -t © ^ y ym mm t *is-?m mm © m 

*Bffi»HIIST«BttLfcMRSrffl^T, *©*«©-#© 30 
E©/<>-^m@»-x >Ny^-^ H©epJK!l^;ij; !V> 

'Sr^j*-^*. /^y^y^tf^j&Sftfcffitfi: 

fy^tii^fs/^^yf^y^^^t-T 

#Jhfi-c# Jk-f 5 *tfeis* if ft 5. 4*s_hlBi£i*flK*- 
y^»tt*ft**«^»Jha-4: LTttJRWfW4*HB 



©fc©is{6^-e#5 0 Sfc^y^y^tuttt, t'fr 
a5K:«iaWf©#i*:5t©*rAftJiHK>^>'y*T€l^ 
«fc ^ftll'frtm^bJitS^^y'^^^tflWBTtS. 
[0 0 18] 

[^BJ©^J*] *«W©»#3Bl K«53i?-/wy*y y K 
7 W «fc 5 1 , tf-;vy* y y KT W ¥31 

©**4rteJ5i'i:-K:J:5»j**ft5ffi*sitffi*tK^J** 
«fcHg1-5 t #-/Vy* y y KT W .¥*»#£§«© 

[0 0 19] *38K©lt*H2XO { BI**3fc«5*- 

^y* y y kt u-r ¥m»mm<omiti3&\z xzt. mm 

tt©i«v^^ 5 Wlgft#-/i'y*y y K7W^MI 
##6»ft5. 
[BHB©tt¥fcl»Sin 

[01 ] *»Wfc«3*-/i'y*y y K7KfiftHS 

©fltit *r»w*-3 mmwtto 5„ 

[El 2 ] *«91©f£*0i©#— /Uy* y y KT W 

[El 3] #?891©:tf-/Uy , y y K7W¥«#tlttoS 
it*&SrIftBJi-S XSEIT-fc 5„ 

[EI4] y K7^^gE4Sil£l^ 

KUfctt»SrRWf-«*fB5HT?'*)-9» ■ (a) tt/^Vy*/< 
v:/i«**©M©HlM#/Jv*^»*\ (b) SO 5 

( c) tt/N^^^fcttSKwWttOMOSSlW^** 
(/^^©EITfeSo 

[EI5]..*«P^fC#5*-^y*y y K7W¥i«SI 

Hff*©R9n 

1 £« 

2 ^*^y^ 

3 zKyy^^-yy-fir- 

4 SfjkH" 

5 ^is-fmwm : 

6 ^y^y/ 

7 ^-y^mtt 

8 #S1£ 
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